Molecular characterization of the effects of Y-27632.
Many key cellular functions, such as cell motility and cellular differentiation are mediated by Rho-associated protein kinases (ROCKs). Numerous studies have been conducted to examine the ROCK signal transduction pathways involved in these motile and contractile events with the aid of pharmacological inhibitors such as Y-27632. However the molecular mechanism of action of Y-27632 has not been fully defined. To assess the relative contribution of these Rho effectors to the effects of Y-27632, we compared the cytoskeletal phenotype, wound healing and neurite outgrowth in cells treated with Y-27632 or subjected to knockdown with ROCK-I, ROCK-II or PRK-2- specific siRNAs. Reduction of ROCK-I enhances the formation of thin actin-rich membrane extensions, a phenotype that closely resembles the effect of Y-27632. Knockdown of ROCK II or PRK-2, leads to the formation of disc-like extensions and thick actin bundles, respectively. The effect of ROCK-I knockdown also mimicked the effect of Y-27632 on wound closer rates. ROCK-I knockdown and Y-27632 enhanced wound closure rates, while ROCK-II and PRK-2 were not appreciably different from control cells. In neurite outgrowth assays, knockdown of ROCK-I, ROCK-II or PRK-2 enhances neurite lengths, however no individual knockdown stimulated neurite outgrowth as robustly as Y-27632. We conclude that several kinases contribute to the global effect of Y-27632 on cellular responses.